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EVALUATION OF WATER QUALITY OF THE PEARL RIVER
BY USING DIATOM ASSEMBLAGE INDEX (DAIpo) AND
RIVER POLLUTION INDEX (RPId)

Qi Yuzac Huang Weijian Luo Yumin  Wu Liying
(Institute of Hydrobiology, Jinan University, Guangzhou 510632)

Abstract Diatom assemblages on the diatometers were collected from 9 sampling sites of
the Pearl River at Guangzhou section. Twenty-four genera with 170 diatom taxa were
identified. Among them, there were 8 eusaprobic, 84 eurysaprobic and 78 casually saprobic
taxa. Community similarity cluster analysis showed that the community composition was
most similar among sites at Yuancun (st3), Xinzao (st8) and shaluocun (st10) situated at
the middle of Guangzhou section, the community similarity being reduced gradually at the
upper or lower reaches of the river. The diatom assemblage index (DAIpo) values indicated
that Lianhuashan (st5) and Dasheng (st12) were least polluted which belonged to
the f-oligosaprobic type, while Huangsha (st2) was most seriously polluted and was of
a-mesosaprobic type. As a site for comparision, Yagang (stl) was also slightly affected
with pollution, indicating the «-oligosaprogic character. The polution of the remaining sites
were between «-oligosaprobic and f-mesosaprobic. DAIpo had a good negative correlation
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with biological oxygen demand (BOD,) (r=0.86). River pollution index (RPId) values of
the front (RPId=56.42) and rear channels (RPId=56.26) of the Guangzhou section
indicated that the water in these two channels were polluted at a middle level.
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Table 1 Twelve main indicator diatoms in Guangzhou section of the Pear! River

#h2& Diatom species

#5775 A28 Y Indicator ecotypes

1 o SE/N373K Cyclotella keutzingiana

12/ C. meneghiniana
#EU/INAFE C. striata
BBk 3 Cymbella tumida
ELEWRITRILEZER Fragilaria
constrens var. subsalina

PN FAE® Gomphonema parvulum
BN H ¥ Melosira granulata
ERAE¥E M varians
HEATE LA LT Navicula
heufleri var. leptocephala

10 FERZETE ¥ Nitzschia clausii
11 #p ¥ N. palea

12 JRIEEFFIE Synedra fasciculata

[V S-SR VS R S ]

O 00 3 N

22 754 Z v 153509, Oligosaprobic-mesosaprobic; JBHEEEM .,

Eurysaprobic-eusaprobic

B hm# 4 g mesosaprobic; J”#:, Eurysaprobic

545, Oligosaprobic; J~J&#, Eurysaprobic;

EFHE «- 5%, Oligow-mesosaprobic; | §#, Eurysaprobic;
T ZERSH, Clean to oligosaprobic; J & #k, Eurysaprobic

£ 152 hs#9 Polysaprobic-mesosaprobic; JM§tE, Eurysaprobic
HEEPEM Oligo-mesosaprobic; J H§#E, Eurysaprobic

B - s F 0S8 B mesosaprobic; S M§fE, Eurysaprobic
HERYP, Tideriver section; J Y™, Eurysaprobic

£1EEHEH, Polysaprobic-mesosaprobic; J7 i, Eurysaprobic
s ELHE Y, Meso-polysaprobic; &M ¥, Eusaprobic
FEhE Bk ZEEH9 Running brackish water; fBJg#:, Casualsaprobic

WL (st5) Sb, TR E ¥ (Melosira varians) ZERE& K SHEF RS, BB
Fh4 35K 38 ( Nitzschia palea) TEEYW (st2) GRS, (BB RN EL M #T B £ 4 A Fb (Fragilaria
construens var. subsalina) TEXEAEIL (st5) FIKEE (st12) B HRYE. 12 EERRERES U

AR 3o 3 B L 2,
2.2 BEEAOUERES T

%2 EXREANBETSBLEY

Table 2 Community percent similarity indices at each sampling site

AL E R A9 B A (st3), YA (st10), st ‘

Pk (st8) S AMBERR ESWREIALL 2 D
Bk AR e 45 H(SD) % F70 % (K2,
3). FTEESHBEE YO A i
BBH (>80%) A X (3 3), HEKIL

MBI RBR A R, B R R
WX, KSCREARML, o 1E AR

3 16 50.4

4 276 454 564

5 3.6 14.6 9 19.8

7 384 537 452 508 3.6

8 13.2 132 65 554 156 41

10 212 214 76 58 7 51.6 70.2

12 288 29 336 398 438 246 514 256
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Fig. 2 Relative abundance of main diatom taxa at each sampling sites

A: e Cyclotella keutzingiana; [ C. meneghiniana; [1C. striata;

B: O Melosira granulata; [ Navicula heufleri var.; []Nitzschia clausii;

C: BMelosira varians; R Fragilaria construens var.; []Gomphonema parvulum
D: W Nitzschia palea; Synedra fasciculata; [JCymbella tumida.
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Table 3 Percentage of diatoms with different habitats at each sampling site

%) R4 A Sampling site
Habitat of species 1 ) 3 4 5 7 3 10 12
WK Fresh water 504 718 819 556 9 68.7 855 80.1 23.6
2 sk ¥ Brackish water 78 177 101 241 66 134 3.6 16.5 19.4

Bk 4 Fh Fresh-brackish water 6.3 0.2 0.4 4.6 0 2.2 0.4 0.2 3.0
# 7K % Marine 54 0.6 0 7.7 24.2 6.8 0.2 2 31.7

y
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2.3 EXHANENETNRERBEIEY (DAIpo) 55 REH (RPI) XK ITHRA

B 1EH

xf 5 R R M EEBR BLEAT T £ ETEN (RFE 4) .

DAlIpo 7n: KB (st12) fFEAELL (st5) B R ZI5RER (DAIpo=73.5; 75.5), /& B- %
HHF, HUW R (st2) HFRBEE(DAIpo=38.1), Boa-Hi15H, 3THEEHK (st]) BZB—FH
5% (DAIpo=65.9), B a-ZEi5H, HEMWERAEELE « - EBWHE f-Hi5HZMH.

DAIpo £ RB/KER VI ECREHEYIER, EMFERBODYRRBAKEF YL R &E
R AR, FEBRIL M EL, DAIpo 5BOD; A7 BA A% (B 4), HXEH r=0.86.

Y
84 Y=20.0645X+6.21
40 F 6 r=0.862
g s ~~
# %5 =
260} =L
tﬂ‘b I 70 &
Eé.c 76 B>
2 g0} #g,
B R
100 : X
310 § 4 7 12 2 5 1 0 20 40 60 80
R K Sampling sites REM AL DAIpo
B3 SRBEABEHUEREIFE A 4 BOD; &5 DAIpo HIXE
Fig. 3 Dendrogram of cluster analysis of each diatom Fig. 4 Relationship between biological oxygen demand
assemblage based on percent similarity (BOD;) and diatom assemblage index (DAIpo)
x4 BERELNEDFITM
Table 4 Biological assessments for sampling sites
Site 1 2 3 4 5 7 8 10 12
£ Y& Biomass*  2608.7 28912.8 10390.9 4033.6 5632 93273  157288.7 302542 39998
B¥ Genus num. 21 15 9 14 8 19 9 14 12
F¥ Species num. 71 42 30 46 17 64 13 39 39
L C. striata M. varians M.varians M.varians F.construens M.varians M.varians M.varians F. construens
var. subsalina var. subsalina
N. palea S. fascicula M. varians
G. parvulum i
B % Eu(%) 3.6 25.6 1.0 6.2 ’ 0 10.2 0 11 2.4
J" B # Eury(%) 61.0 72.6 94.4 74.4 48.8 81 89.2 85.4 44.2
BIEF Cas(%) 85.4 1.8 4.6 19 51.2 8.8 10.8 3.6 53
DAlpo 65.9 38.1 51.8 56.6 73.5 49.3 554 46.3 75.5
BOD; 3.09 3.86 2.95 2.09 0.96 2.79 2.89 2.98 1.08
(O, mg L)
e %3 a-F5H  a-BFW - EE o-EFY S-EEW f-hEH o-EFH  B-hEH p-EEY

*YE = § m® B A, Number of individuals in cm?. Eu, Eury and Cas represent eusaprobic, eurysaprobic
and casually saprobic species, respectively. DAIpo= BB, BOD,= £WT & E.
** Dominant species
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Fig. 5 Water quality chart based on DAlpo at front (A) and rear channels (B) of Pearl River at Guangzhou section
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